The auto-oxidation of tetrahydrobiopterin.
The product of the aerobic oxidation of tetrahydrobiopterin, quinonoid dihydrobiopterin, is unstable and rapidly rearranges to form a 7,8-dihydropteridine. Kaufman [Kaufman, S. (1967) J. Biol. Chem. 242, 3934-3943] identified the stable product produced in 0.1 M phosphate pH 6.8, as 7,8-dihydrobiopterin. However, Armarego et al. [Armarego, W. L. F., Randles, D. and Taguchi, H. (1983) Eur. J. Biochem. 135 393-403] questioned this assignment because they found that the dihydroxypropyl group on C-6 was eliminated and 7,8-dihydropterin was the predominant product when the aerobic oxidation was performed in 0.1 M Tris pH 7.6. In the present study we demonstrate that the rearrangement of the unstable quinonoid dihydrobiopterin results in a mixture of these two 7,8-dihydropteridines at neutral pH, 25 degrees C. Furthermore, we find that the loss or retention of the alkyl side-chain is not solely dependent on the pH of the reaction mixture, as was previously assumed by Armarego et al., but rather is strongly influenced by the temperature and the type of buffer. In addition, we describe a new method for quantifying the relative amounts of these two 7,8-dihydropteridines in mixtures of unknown concentrations. This method relies on multicomponent analysis of second derivative spectra and results in values which agree with the concentrations determined directly by HPLC.